It is well documented in various studies carried out in Sub-Saharan Africa that dietary diversity is a major challenge for most households. This is true even in places that are known to produce a wide variety of food. Therefore, the purpose of this study was to determine the levels of child dietary diversity and to understand the factors that influence child dietary diversity. The study empirically established that child dietary diversity in Sinda district of Eastern Zambia was low, with a mean dietary diversity score of 3.6. The factors significantly influencing child dietary diversity were found to be the mothers' education, age of child, ownership of livestock and participation in nutrition trainings. It is recommended to invest in strategies that will promote maternal education, diversification of crops and livestock rearing and the scaling up of nutrition trainings based on a multi-sectoral approach.
INTRODUCTION
Dietary diversity is defined as the range of foods or food groups constituting the diet of a given individual, household or community (Arimond and Ruel, 2004) . Kennedy et al. (2009) argued that a diet which is sufficiently diverse may reflect nutrient adequacy. It is well documented that malnutrition is a major problem in Zambia, and poor dietary diversity was found to be a key predictor of child stunting (Mulenga et al., 2017) .
The objective of this study was to determine the factors influencing child dietary diversity in the rural Zambian context, particularly in Sinda district of Zambia. The study also determined the level of child dietary diversity in Sinda district of Eastern Zambia, and contributed to the knowledge base required by various actors in combating the scourge of malnutrition.
LITERATURE REVIEW
A monotonous diet can be used as an indicator of poverty and poor nutrition (Golden and Golden, 1991) . Bulky and monotonous diets are typical in communities and households with high rates of malnutrition. These diets predominantly comprise cereals, roots and tubers accounting for energy intake and, in some cases, smaller proportions of protein and micronutrient intakes as evidenced by (Hautvast et al., 1999; Onyango et al., 1998; Tarini et al., 1999) . Several determinants of child dietary diversity have been identified in different studies carried out across the world. In their study carried out in Ethiopia, Dangura and Gebremedhin (2017) found that nutrition education and the implementation of a nutrition-sensitive agriculture can significantly enhance dietary diversity of children (aged 6-23 months). In a similar study, Woldehanna and Berhman (2013) found that family size, mothers' education level, price of staple and other food items, gender of household head and access to electricity have a significant effect on child dietary diversity and the likelihood of consuming micronutrient rich foods. Taruvinga et al. (2013) , in a study carried out in South Africa, found a positive influence of gender, education, income, access to home gardens and ownership of small livestock in attaining high dietary diversity. Kumar et al. (2015) established a strong positive association between production diversity and dietary diversity among younger children aged 6-23 months in central Zambia, and concluded that there is low agricultural diversity, low dietary diversity and high levels of chronic malnutrition overall in the area.
Living in a rural area increased the risk of low dietary diversity, presence of socioeconomic challenges and lack of nutrition knowledge (Mkemwa, 2015) . It is suggested that supporting investments in diversified livelihood systems in general and in small livestock assets, such as poultry in particular, are viable intervention measures that improve household food security and nutrition for very poor, marginalized smallholders (Romeo et al., 2016) .
METHODOLOGY
The cross-sectional study was conducted in Sinda district, a newly created rural district in eastern Zambia, during the period from January to May 2017.
A multi-stage sampling technique was used to collect primary data using a structured questionnaire from 253 respondents. In the first stage of sampling, two (2) agricultural blocks were identified in the district and were selected by simple random sampling technique to account for time, financial and other resource limitations. In the second stage, six (6) camps were selected by simple random sampling and, in a similar fashion, three (3) villages per camp, four (4) households per village and finally one (1) mother and child pair per household selected. The youngest child being within the age bracket of 6-60 months was the inclusion criterion.
In this study, a single 24-hour maternal report on food consumed was compared against the checklist of 7 food groups as proposed by Kennedy et al. (2011) . The presence or absence of specific food groups consumed in the last 24 hours is determinant for an individual dietary diversity score (IDDS). The score is continuous, ranging from 0 to 7, and is based on whether a child consumed any of the 7 food groups in the last 24 hours prior to the interview.
All the food items consumed by the participants were categorized into the following 7 food groups: Group 1 -Cereal Grains, roots and tubers; Group 2 -Legumes and nuts; Group 3 -Diary Products; Group 4 -Flesh foods; Group 5 -Eggs; Group 6 -Vitamin A fruits and vegetables; and Group 7 -other fruits and vegetables. This further allowed the researcher to come up with the following dietary diversity score bands: 0 to 3 food groups = low dietary diversity score; 4 to 5 = medium dietary diversity score; 6 to 7 food groups = high dietary diversity score.
Data analysis
Once collected, the data was coded, entered into Excel and subsequently exported to SPSS version 20 for analysis. The analysis was performed to obtain descriptive statistics (percentages and frequencies). Also, a multiple linear regression analysis was carried out to determine the factors affecting child dietary diversity. Dietary diversity is usually measured by summing the number of foods or, more often, by counting the number of food groups consumed over a reference period (Ruel, 2003; Vakili et al., 2013) . At household level, dietary diversity is often used as proxy for determining food access while at individual level as a reflection of dietary quality (Vakili et al., 2013) . The reference period usually ranges from one day (24 hours) to three days, but a seven-day period is also often used (Kennedy et al., 2011) . In this survey, individual dietary diversity was assessed for a 24-hour reference period.
Model specification
The multiple linear regression model specification was employed to examine the effects of demographic and socioeconomic factors (predictors) that influence child dietary diversity. The dependent variable (individual dietary diversity score) is continuous, hence the use of multiple linear regression. In this respect, the LS estimates are: linear, unbiased, with minimum variance, consistent and normally distributed (Gujarati, 2003) .
The multiple linear regression model may be expressed as (Gujarati, 2003) :
Where Y i is the individual dietary diversity score, β i are the parameters to be estimated, β 0 is a constant and X i are the demographic and socioeconomic factors which influence individual dietary diversity. The model was specified explicitly as:
Where: Y = Individual dietary diversity score X 1 = child age, X 2 = annual income, X 3 = maternal education, X 4 = participated in nutrition training, X 5 = land under conservation agriculture, X 6 = ownership of livestock, X 7 = grow fruit and vegetables, X 8 = food insecurity, U = error term Figure 1 gives a picture of the dietary diversity situation in Sinda district. It was established that the average dietary diversity score was 3.6 food groups. This was found to be consistent with findings by Hailemariam et al. (2018) who highlight the fact that most households consume diets that are below the accepted minimum of 4 food groups necessary to reap rewards of good nutrition.
RESULTS AND DISCUSSION
The socio-economic characteristics of interest are presented in Table 1 and highlight that food insecure households account for 34.8%. Households that had child caregivers participate in nutrition trainings had a share of 48.6% while maternal education was found to be at 68%. The study found that 55.7% of households owned livestock and only 26.1% of households produced vegetables and fruits.
When it comes to annual household income, the highest number of households fell in the income bracket ranging from ZMW 501 to ZMW 3000, accounting for 33.6% of households, as shown in Table 2 . Table 2 highlights the fact that most households earn less than 1 USD per day, the challenge being that this income source is usually active once a year as it depends on rain-fed agricultural practices. This is consistent with results by the CSO (2011).
The findings in Table 3 reveal that 46.2% of the children consumed less than three food groups, 41.5% of the children surveyed followed a diet deemed to be at a medium diversity level, and only 12.3% of the children surveyed consumed 6 to 7 food groups, which is deemed to be a high dietary diversity. This is consistent with findings as discussed by Disha et al. (2012) . The results in table 4 indicate that cereals were the most widely consumed food group, followed by orangefleshed vegetables and legumes. These findings are consistent with other studies by Romeo et al. (2016) which report a high consumption of starchy and legume-based diets while also revealing that more households are consuming vitamin A-rich crops, such as tubers and vegetable fruits.
The trend in Table 5 shows that dietary diversity increases with the increased level of mothers' education. The 136 children with medium-to-high dietary diversity had 15% of mothers with no formal education and 36% of mothers having attended grades 1-4. As regards mothers attaining grades 5-12, the study showed that 48% had children exhibiting medium-to-high dietary diversity. This is consistent with findings by Taruvinga et al. (2013) .
When synthesizing the child dietary diversity score by child age categories, the results show that of the 117 children who had low dietary diversity, 59.8% were in the age bracket of 6-23 months, 18.8% were aged 24-36 months and 21.4% were aged 37-59 months. This reflects a situation where children who are in the critical period of 6-23 months (are within the first 1000 days of their life and vulnerable to stunting) are being fed on a poor diet. This is consistent with findings by Kumar et al. (2015) .
This cross tabulation in Table 7 indicates that 79% of the 117 children with low dietary diversity came from households who did not grow fruits or vegetables. Clearly, there is a favorable trend for the households that grew fruits or vegetables as discussed by Taruvinga et al. (2013) who recommended home gardens as a way to increase the levels of dietary diversity. Furthermore, investing in nutrition-sensitive agriculture interventions in conjunction with market integration could yield gains in reducing child undernutrition as discussed by Hirvonen and Hoddinott (2017) . The results in Table 8 show that children coming from households owning livestock indicated an increased dietary diversity. As for the 136 children with a medium-to-high individual dietary score, 34% of these came from households that did not own livestock while 65% came from households that owned livestock. This trend is consistent with findings from studies by Romeo et al. (2016) .
The results of multiple linear regression, as shown in Table 9 , suggest that for each unit increase in mothers' education, there is a 0.186 unit increase in dietary diversity; and for each unit increase in child age, the results show a 0.012 unit increase in dietary diversity. For each unit increase in ownership of livestock, there is a 0.405 increase in dietary diversity. Also, the study unearthed that a unit increase in the caregivers' participation in nutrition trainings would result in a predicted 0.588 increase in dietary diversity. In summary, the results show that child dietary diversity was positively and significantly influenced by mothers' years of education, child age, household ownership of livestock and mothers' participation in nutrition training programs. An increase in any of these variables will lead to an increase in child dietary diversity. This is consistent with studies carried out by Dangura and Gebremedhin (2017) . 
